Aims: To explore the effect of an online self-management program in secondary care for men with lower urinary tract symptoms (LUTS). Methods: We performed a prospective nonrandomized double-cohort pilot study of consecutive adult men referred with uncomplicated LUTS to three urology outpatient departments. Men in both cohorts received care as usual from a urologist, but men in the intervention cohort also had access to an online self-management program. Outcomes were assessed after 6 and 12 weeks: LUTS severity was assessed with the International Prostate Symptom Score (IPSS), the Overactive Bladder Questionnaire (OABq), and the Perceived Global Impression of Improvement (PGI-I). The main outcome of interest was a clear improvement in the PGI-I scores ("much better" or "very much better").
| INTRODUCTION
Attempts to improve the self-management of lower urinary tract symptoms (LUTS) in men are important given the age-related increase in the prevalence of this often chronic condition, 1, 2 and the associated need to reduce both overtreatment (eg, polypharmacy) and costs. To support self-management among these patients, we have recently developed an online tool for use in secondary care that provides evidence-based individualized advice. 3 This requires that patients input information about LUTS severity, drinking habits, and caffeine intake, as well as information from frequency volume charts. The design of this online tool was based on available research evidence combined with input from general practitioners (GPs) and urologists. To explore the possible effects of this intervention on perceived global improvement and symptom severity among men referred to a Dutch urology outpatient department with LUTS, we conducted a pilot study.
| PATIENTS AND METHODS

| Study design
In this pilot study, we used a prospective double-cohort design to compare standard care at a urology outpatient department (standard care cohort) and standard care plus access to our online self-management program (intervention cohort). As no comparable studies were available we have chosen not to perform a randomized controlled trial. Due to a lack of information on the primary outcome we were unable to perform a power analysis.
A medical ethics review board confirmed that Medical Research Involving Human Subjects Act (WMO) did not apply to this study, which was otherwise conducted in accordance with the ethical standards of the 1964 Declaration of Helsinki and its subsequent revisions. All participants gave informed consent.
| Participants and setting
We recruited consecutive men aged 18 years or older referred with uncomplicated LUTS to the urology outpatient departments of three large teaching nonacademic hospitals in the Netherlands. We have defined uncomplicated LUTS as having LUTS without a history of (recurrent) urinary tract infections, acute or chronic urinary retention, prostate or bladder cancer, neurogenic bladder, or urethral stricture.
The recruitment occurred in two phases: we initially enrolled men into the standard care cohort, before enrolling men into the intervention cohort. Between April 2017 and March 2018, all eligible men received a postal invitation to participate before their first outpatient visit. Information about the study was also made available in a video message.
A member of the research team met with eligible men 20 to 30 minutes before their scheduled outpatient appointment. During this meeting, participants were encouraged to ask questions before being asked to complete an informed consent form and a baseline questionnaire. Men were excluded if they did not comply with the definition of uncomplicated LUTS, had severe comorbidity, or had any inability to understand Dutch.
| Protocol
All men received care as usual from a urologist. In addition, men in the intervention cohort received access to the online self-management program. The development of the program has described elsewhere, 3 but it consisted of nine items (ie, providing general information and education about LUTS including the lack of association with prostate cancer, pelvic floor muscle training, bladder training, urethral milking, double voiding, caffeine management, alcohol management, fluid management, and exercise advice). Based on the individual data input, only relevant advice was shown to participants.
Questionnaires were completed before the first consultation with a urologist (ie, baseline) and after 6 and 12 weeks. At baseline, we collected details of the patient characteristics together with symptom severity according to the International Prostate Symptom Score (IPSS) 4, 5 and Overactive Bladder Questionnaire (OABq). 6, 7 We also required patients to complete the eHealth Literacy Scale (eHEALS). 8 At both follow-up assessments, we recorded the type of treatment received (patient-reported only) and repeated the IPSS and OABq questionnaires. At 12 weeks, we also asked participants to complete a Perceived Global Impression of Improvement (PGI-I) questionnaire. 9 
| Outcomes
The primary outcome of interest was the PGI-I at 12 weeks. Because there were no studies available in the literature to provide estimates, we did not perform a sample size calculation. The secondary outcomes changed in symptom severity after 6 and 12 weeks, as assessed by the IPSS and OABq. Differences in the scores from baseline to both follow-up assessments were calculated for each secondary outcome.
| Statistical analyses
We performed complete case analyses by comparing the baseline characteristics of men who completed follow-up and who dropped out. We used means and standard deviations for variables with normal distributions, median and interquartile range (IQR) for variables without normal distributions and frequencies and percentages for qualitative variables.
PGI-I outcomes are presented as frequencies and percentages for both cohorts. In clinical practice, patients and physicians are interested in clear perceived improvement. Therefore, we dichotomized the PGI-I outcomes into clear improvement (PGI-I scores "much better" and "very much better") and no clear improvement (all other PGI-I scores). This dichotomy was used to explore associations by intervention cohort, age (categorized by tertile), body mass index, baseline symptom severity, and type of treatment received. Concerning treatment, patients were asked about the details of any lifestyle advice given, medication prescribed, physical therapy referrals, or surgery that had been recommended. Univariable logistic regression analyses were performed and variables with a P value of ≤ .25 were input in the multivariable model. Results are presented as odds ratios and 95% confidence intervals. For the final model, we present the percentage of explained variance (Nagelkerke R 2 ). 10 Mean changes in symptom severity scores (ie, IPSS and OABq scores) at 6 and 12 weeks are also presented. Linear regression analyses were then performed using the same variables as for the primary outcome. For the final models, we present the percentage of explained variance (adjusted R 2 ).
The uptake of the online intervention was further investigated by identifying those men who actually used the intervention and those who visited the study website. We then compared the baseline characteristics of men who did and did not use the intervention, without performing statistical analysis. Reasons for noncompliance were identified using the questionnaire at week 12.
| RESULTS
| Participant characteristics
In total, 187 of 349 invited men (54%) agreed to participate, of whom 127 were enrolled in the standard care cohort and 60 were enrolled in the intervention cohort ( Figure 1 ). Twenty participants were later excluded because of suspected bladder or prostate cancer (n = 15), a history of prior surgery for LUTS (n = 1), the presence of urethral stricture (n = 2), or failure to complete the baseline questionnaire (n = 2).
The baseline characteristics of each cohort are presented in Table 1 . Age, symptom severity, and quality of life scores were comparable between the intervention and standard care cohorts, but participants in the intervention cohort scored significantly higher on the eHEALS questionnaire (29.0, IQR 8.3) compared with the standard care cohort (24.0, IQR 10.0) (P < .005). At 6 weeks, the dropout rate was significantly higher in the intervention cohort (25.9%) than in the standard care | 2275 cohort (7.1%) (P = .01); although the pattern reversed at 12 weeks, it was no longer significant (18.6% and 31.5%, respectively; P = .063). Men who dropped out were significantly younger than those who remained in the study (mean 59.2 ± 1.7 years vs 65.2 ± 12.4 years; P = .04 at 6 weeks; 58.1 ± 14.5 years vs 66.2 ± 11.6 years; P < .001 at 12 weeks). However, body mass index, baseline IPSS score, and education levels did not differ between the men who dropped out and those who completed the study.
3.2 | Primary outcome: changes in the PGI-I Figure 2 shows the PGI-I results in both cohorts. Clear improvements were reported by 19.4% of men in the intervention cohort and by 26.1% of men in the standard care cohort. Both the univariable and the multivariable logistic regression analyses yielded no differences between the cohorts on this outcome ( Table 2 ). The Nagelkerke R 2 was 0.12 for the final model. 
| Analysis of the intervention cohort
Only 43 of the 60 participants enrolled in the intervention cohort completed one or both follow-up questionnaires, and of these, only 23 (53%) used the intervention. There were no statistically significant differences in baseline characteristics between the users and nonusers (Table S1 ). The main reasons cited for not using the website were a lack of time to use it (40%), a lack of interest in using it (30%), and not being an internet user (15%).
| DISCUSSION
In this pilot study, we found no benefit from adding a newly developed online self-management program to care as usual for men with uncomplicated LUTS in a secondary care setting. Specifically, the changes in the perceived improvement and symptom severity did not differ between cohorts. The lack of improvement in the intervention group may be explained by the low uptake of the online program in the intervention group, with only half of all men actually using the intervention.
There has been limited research in the published literature, so the data reported by Brown et al serves as the main point of reference for our findings. 9 Brown et al compared the impact of self-management with that of care as usual in a hospital setting. 9 In that study, the self-management program consisted of supervised group sessions, 11, 12 and the main outcome was "treatment failure," defined as one or more of the following: symptom-worsening (three points or more on the IPSS), use of medication to control LUTS, acute urinary tract infection, or surgical intervention. At 3 months, treatment failure had occurred in 10% of the self-management group and in 42% of the standard care group. 9 Notably, our results contrast with those reported by Brown et al, but the comparison of our data is hampered by several important differences. First, Brown et al excluded men who had received any form of medical treatment (alpha-blockers, 5-alphareductase inhibitors, or anticholinergics) in the preceding 3 months. 9 In our study, consistent with real-world practice advocated by the Dutch guideline on Male LUTS, 13 many participants (61%) had received treatment from their GP before referral to the urologist. This is an important distinction because the effect of self-management may be larger in untreated men. The second difference is that standard care in the study by Brown et al 12 began with watchful waiting for all participants. By contrast, we did not dictate or intervene with the care provided by the urologist. This resulted in a major difference between studies, with only 19% of participants receiving active treatment in the study by Brown et al compared with 81% in the current study. In the Netherlands, most receive an alpha-blocker before referral to a urologist, so we believe that a new period of watchful waiting would be unhelpful and would have reduced the ecological validity of our research. Finally, men participating in the study by Brown et al may have felt more obliged to follow the intervention because it was provided F I G U R E 2 PGI-I results at 12 weeks in the intervention and standard care cohorts. The above figure is only shown to 50% on the vertical axis. PGI-I, Perceived Global Impression of Improvement. in small group sessions. No such impetus was present in our study, and patients were free to engage or not engage with the intervention. Despite the finding that our online intervention provided no additional benefit to care as usual in the present cohorts, we believe that the efforts of this pilot study still have merit. For example, although we wanted to determine the potential for benefit in secondary care, this placement in the care pathway may be the most relevant explanation for the lack of effectiveness. Indeed, various guidelines have established that self-management is relevant at the start of a clinical encounter, 1,2,13 but most men in our research were already on an established care pathway and may have already received self-management advice and drug treatment from a GP. Therefore, these men will probably have been less sensitive to the effects of our intervention. Recently, Norton et al 14 summarized the outcomes of a working group of the National Institute of Diabetes and Digestive and Kidney Disease, focusing on the understanding of self-management for male LUTS. In that research, the authors mentioned that a self-management program based on internet and video platforms was being evaluated among more than 250 000 men with LUTS by Kaiser Permanente, Southern California. Until that research is published, our intervention provides details of the first evidence-based online intervention for the self-management of LUTS.
Our study has several limitations that limit us to draw firm conclusions. First, we used a nonrandomized design for feasibility reasons, which will have hampered our ability to interpret the outcomes. Nevertheless, given that care, as usual, was similar in both cohorts, we still believe that this study gives important insights into the potential effect of our online intervention. Second, we encountered considerable levels of nonresponse and dropout. Although this may reflect a lack of interest in this population, it was notable that dropout rates were higher in the intervention cohort. If men considered noncompliance with the online intervention as justification for not completing the questionnaires, it might explain their apparent dropout. In future studies, we will explain more clearly that active study participation (eg, completing questionnaires) does not depend on treatment adherence. Third, the different cohort sizes resulted from different enrollment periods. Enrollment for the standard care cohort began with study inception, at which point the intervention was still under construction. Therefore, enrollment into the first cohort was prolonged and enrollment into the second cohort was cut short due to time restraints. The resulting small intervention cohort prevented in-depth subgroup analyses (eg, based on adherence to the intervention).
Our intervention provides a new, evidence-based, online tool that offers men access to important and personalized information on their most bothersome symptoms. Given the issues associated with introducing this intervention after patients were referred to secondary care, further research will be needed before they reach this stage. To this end, we have planned a new trial in which we will assess the impact of the online self-management program on healthcare-seeking behavior among men with LUTS in primary care, including the impact on referrals to secondary care. Specifically, adult men who have symptoms of LUTS and who either are considering visiting a GP or are being managed by their GP will be targeted.
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